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Abstract of JP2002362909 

PROBLEM TO BE SOLVED: To provide a method for easily and stably producing new low valence 
metallic oxide particles by which low valence-metal-containing metallic oxide particles having excellent 
monodispersibility or the like, and also satisfactorily controlled in particle size, size distribution, 
composition or the like can easily and stably be obtained at a low cost 

SOLUTION: In the method for producing first low valence metallic oxide particles, a mixture containing 
metallic carboxylate and alcohol is heated, and they are reacted; wherein, the above mixture further 
contains a pyrrolidone compound. Further, in the method for producing second low valence metallic 
oxide particles, a mixture containing a metallic alkoxy group-containing compound and a carboxyl 
group-containing compound is heated, and they are reacted; wherein, the above mixture further 
contains a pyrrolidone compound. 
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H-mr^titftok Z&ttm£VaZtia®:LX8J£Zit&& 

mmtmmewwmtimx'h -» x . 

[000 1] 

[f&BJ§co«-?-£i£8J#f?] *«BBIi» jKJS^Hffi^JSK'fl: 
[0002] 

[0003] 0 , AlHMBftJRtM 1 ****:*)*) 

i, y £ T AO -/Utf-Cfln*#S?-$- h^W£ k'lz 

m%Txmi&m?&ifm^i&mt&nmftMzmm-t& 
mzi-s-*M xu^/ucommn^^i, z t amm 

ik-f&KMz^ mtH. T)l<n->ufr&TX"£g,m&i& 
m&&h ) #8; (#§B2 000-18591 6^«) 
S. 

[00 04] tZ*>X\ jfi¥tC*3V%T<i. ¥3*^1^ 

^mtt&^sk^ifttmfmm^izmt. zt>izm 



tzizftmTfy&zi>^Ln&zkt><m$zixx^h. & 

tz. mx.iiCuiO^k'XhBMh^Xoiz. i&Ws^m 

[0005] ztitx\ iMimL^m&mmwmjm? 
<Dwmmkk lxu. -mtzTii®n*xf®cvjTmtfm 

kLx, ±&m&v>&im\mmrt<r>mi-iimzfcm 

[000 6] L*»Lft*»6» ®cr>*mxi±. Wiflktch 
ffiJH^fliA«ft^*ttHRtciflWl:ttfcatv^±. X* 

mzhx^vm<. -&mxhhk^ommti i h v ) , ®w 

[0007] 

[%BH**»^Lioi:-r5aiS] fit, *WPfcWSfc 
[0008] 

-edf, i «)RjGRtc tJ v >Tten 'J H y^-^J^r*^ 
[0009] i«0J: ^ tzW&Azi. ^x'&^ttfz&mmt 

[0010] -ftefr-h. 1 ^ffiid^ffli 
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[ooii] immzfrfrhw.2.<nmk^&wm.\m 
a. 

[00 12] 

[^HJi7)||J6£7)Jg®] 1 ^M3t*5£ 

(i. &JK#-M<y®^fcT;Wa-/Ui£^tf^-^£flD 
&LT£OS$ 9. SjS2<Dgii;&i£ 

i: 5^l«*#ffc£ft i: Sr*trai-&fli* Jrtft LT 

[0 0 13] mitJiy : m2<?)gjt^r&tcfflV->S 
[ 0 0 1 4 ] IS 1 O^Jt^1£T'fflv^^l»#JR^;l^t^ 

(M) lcoVvtk1$lcEB5£{±$:V\fr\ Mtf. 
4A. 5A, 6A, 7A S 8. =7*s9J<\ h\ IB, 2 
B. 3B, 4B. 5B« 6 BO*Slt:** il&^igmffi 

&m&=?X'h2>tia-tL<. ztit>e>o*>X'i>. Ti. 

V. Nb. Cr, Mn, Fe. Co. Ni, Cu. Z 
n. Ga, Ge, As. Se. Zr, Nb. Mo. T 
c. Ru. Rh. Pd. Ag. In, Sn. Sb. T 
e. Ce. Pr. Nd. Sm. Eu. Tb. Gd. D 
y. Tm. Yb. Hf. Ta.W. Re. Os. Ir. 
P t . Au. Tl. Pb. Bi. P omniSM^Fffi&W, 
M^tf^mX-bh i>COrf1&± L< . 8g|£S ; T i . 
V. Mn. Sn. Sb;Ce. Pr. Nd. Sm. E 
u. Tb. Gd. Dy. Tm. Yb. Hff^y^y 
-f H ; Mo . W. Cut£#$t>fc:$f£L<. iSM^m^: 

mmmmL?cogmizimx'hz>. 

[00151*1 *»Bft^TJHV^*i67VU3-/l'i: 
LTti. WKRJgJiSrir^ tztllf. BSIfifli HB771/ 
a—)V {/■■?;— ;K x?y— /K 4 vrne/l/r^a 
-/k n-y^y-;i/. t-^f-A-r^a-yK x^r 

3-;^) , fliSUUftr^a-^ (^?o"<.y?y- 

/K ^^n-N^y-zMBt) . 35 : #S£l<ffiT^a-/l' 
y— /u. t^f/P7i/-^, Af3-;K ^i^y— 



;K y*7*-Va— /K p-^S^iZ-zK 9W— 
/K m-?i//-;k o-y p-^uV- 

/K Ff//l'7x/-;k ^71 — /K /-^7i/- 
/K 7i/-;k ^^^7x7-^. p-yi-^X 

y;U77U3-/WP) ^tfoniT/i^a-zHa ; TiV^Vs 
yyn—)], (xfuy/ijn-^, rntl/y/'ja- 
;K hWfwy/'Jn-^. 1, 4-yyyj^- 
/K 1, 5-*<v?> : J*— ;K l, e-Mfy^ 
-;K 1, 8-3r^^^^— 1. 
>r-;K tfrr3-;U. yxfuy/'ja- /K Mlxf- 

1, 2-*J*—)V^ ^^n^tv- 1 ■ 2-5^:*— 

^T^l/^^'Ja-zu (^yxfi/y/'j3-/w -tr 
'J7*ntl/y/y3-;l#) WJ3-/H; 7ot 
l/y/»j3 — /i^e y y fvux— 7VK 7o b° v v 7 U 3 
-/Ptyxf/n-f;!'. y7DKi/y/y a— /uq&y 
y^x-x/K h 'jrati/y/yn-zR/^f^ 
x— 3-^f*-3-^b^y^y-/K if 
uy/U n-/«7xf ^x-f ^. x^yyjr?— 

f-/Px— x/K xfuy/'j3-^t/T-bf-bf<0 
±IB^U a— ;H®{JD^yx— f/Pfclt/tyx^f/Pf 
ofj&gffc; bHodfyy. lx-y/wv-y. 2, 2-bx 

(4-tKD^fy7xX/l/) 7o;-!yf(7)ffSy't- 

^feit/ciix^o^yx-T-^tjiix^yxy.^; y 
u -b u y^co3«r;U3-^*3 it/iix^co^yx-x 
/K tyxxf/K y'x- f/i'isi^yxxfi^&f 
YfhZ.tifiX'Zh. 

[0016] t&i<nwm-mx-m^t>tihTivzi--)w 
>m&<r>&WMikM%mm&\,zn vx i~5 ofg*t-r 

S^i:*W^t<. 2-2 0fgSi;fS-i:* < J: , 9tC» 
[0017] m2cOS5t^T'fflv^ix?,AJBT;Padf 

tf. TEHRst ( 1 ) ■C^$<i4'fb^ft, tMtmts 

[0018] M (OR 1 ) n -,R b , (1) 

(fit. Mii. ^JRM^-; R a «i. «^$ix 

1«; R b ii. **K^, S^$ixT^Tt<tUT^ 
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) 

HR* ( 1 ) 4>, R a k LTti. *3RSH43.J:tf/*fc 

tx . 0 - a* b yft-^3^ o r* £KW*>ffflHS£* 
tr««»*»feaitf*ut^*< 1 1 i ire** 

U\ 

[0019] HKsS ( 1 ) <K Mk LT Ji. ±IE^S^ 
/U#yi^K^£ix&&®£^(fS£ka<T'£. »4 L 

[00201-1^(1) m=l, ±tz\i3X'foh 

&mrt\s3*i'm&3Hk&fat Lxa. tit an:. #« 

tf)***^*^* (m=l . 2*fctt3) . f-**- 
h^-yr'jyy'ffl (m=l . 2*fctt3) . TVl^S* 
-M*7rUy^H (m=l 2) 

[oo2i] tm^-fmk&mh un*, *k iur, t- 

x/Phyy h^S^y. b*x/WM)xh4rv-i^y s 
b*x/PM;x jy^y. b'x;L- 

MJT-bHi'y? y ^ b'x;l^ >- ^ y # y T y y 7* 
#J;N- ( 2-7Syxf;l.) - 3 - T 5 yrubVl^y 

f-zi^'y h^yy^y, 3-n-7i- ;u-r-rsy 

rntA'h'J^ h^fy^y. N. N' -t'X(3- 

( mm hsSf^U^) rnbvio ifi/yy'rsyf 

v\?Jl-bV*b*~>i'y>. /S- (3, 4-x^>-^ 
9w^*i/)V) if/l/h'J^ h^vi^y^XTtfdfv 
^5^77^/11; 3-;nD7De;Ph^b 

^v^y^o^o^v^y^ryy^J; 3 -y 
^7'joJf-/7D^b^ b^iy^y^eoy^y-y 

/l/h^h^yy^yf^^h^y^^ >y7*y 
y^PJ;N-(l, 3-y7f/V7f'Jfy)-3- 

5 y*i^ y# -/ r U y x^PJ ; N - C 2 - ( b'xyi^y 
y>7Sy)xf;H -3-TSyrntVPh'J^ h^f 
yi/5y ■ SiSf^f^^y^y^-^'jy/ 

'J y h >- v- 5 y ^ T / Wf y WR y7>*77'jy/' 
#J; r-'/W HTohVPhyxh^v-^^y^Sr^f 
§.rk#T'#l>. 

[0022] f-**-HUr y^'J y^Jk LTt4, 
ti.tf. -f vrnbvuMM yxf7D^(W^- 

*7^->U\iX (is b 'JT^l^^T-f M 

K •TbJJ V7DtM'X (y^f/m??^ 



aMd^7i-M ^y7tf-bf?^-b, b' 
X (iy^-^^/^a^X^x-b) Xf-lyyf-?*- 
K -fVrobVU-y (y^;fWX7i-M f ^ 
*-K -fV7"ob;Phy (N-rsyxf-^-rsy 
Xf-^) *-**-K fh7 (2, 2-y7'J/my 
^^l/-l-y^-;U) b'X (yMJf^) *X7-M 

hf-**— K -fy7oe^y^^?y/H yxf-rn 
-OPf-**— K -fyrat^b y t«fy/Ky-fe'yx 
/U*x/l>f-**— K fcitX, 4 l /7nlf*M) ? Srt- 
7 x x/i^- ? MP £i£(f -g, i h ifiX'% h . 
[0 02 3] 7;^*-M*7 7'Jyy^JtUli. 
fcki.(i\ yM yrn^yWS-^Axf^tb 
T-fex— K yM y7Q^y7yl/SX')A7;W7 
bh-Tb^-K yMy7D^y7^S^At/^ 
?y-yiy-K >f y7n^y7^Sx>7A7^/l'7 
th7-fef-h ; ty ( y^f^*X7i-M . ±3i: 

*£{-f.g> .Ik 

[0024] ^Jgr^n^a^W-fb^i, ±teT^ 
WLtii>cr>W\-X'h-?Xi>£<. tzkz.tf. ^n^g 

m%&?znz>zktfx'i*&. 
[0025] m2<?)mm%mx'm^t>ti2>*i>i>#* 

lo^S-fk^firCfcO. fekitf. Pit, 7n 

f^-yK, ^viSK, *7nyS, *7'J/H, 7>/y 
y®!. syx^-yi?, AV^fyi, xf7 l jyi*o 
msmsiiWi (mi^stti-xy&i) . r^y;nt. y^ 
y*y;u&. ?Dhy8. ^-lyfy®!. yyiyy®!^^ 
g&loiiiJKS! (^ts^y^^^y®) . ^j.«7^, 

y®. n^y-lL T^'fyg?. X^'jyS, /9. /3-5y 

x^)V7)V9)vwm<r>tmzm*i)vx>w&. vwy 
iSr&y^utfygL -f y7^Ht, 

/HL boy U -y bi?, bVXV y hK^^^ft^W 
*;u-+:yS^c7)3?#K^^-Ky®!a. iSykPS. 
ly-Y y®e. boy u -y h^yK^^^^^y^yK 

n. b'J7/l/3j-nBK» o-^nnf,|#i, o--b 
n3cJR«». 7yb/X;H. P -7 5y$MS, 
7xxK( P -^b^y^t#S), ?L 
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BL ( o-b Fn*S<4cJft*lt) 

^/U«I^h<50b K o^r y/U£ . T 5 J £ . - 

ftS^frl?. M^ttlKfifc LTiffi^g&ft^tf y®£ 
^flr< fc 1 1 olW4»£*fc*lf 4 i k 4 . CI 

itfcffcfcifcftfctt* g&fn#/i-*y8!a*#£L<. P 
#4. 

[0026] H2W^ji^rjS-C'fflV^^ixS^^-K= 3 f^ 

$rfflv%T. #4L<fiTBR#0. 8nifl. U 
<fJ2n®-C£>*K »^L<t±±RR**l 0n*g| 

[ 0 0 2 7 ] m 1 fc J:V r 2c7)Mit*j*-CfflV^ttS bo 

[0028] bn 0 H yft^jfc L"C(i, W=R3S$*i 
**5r#a*^fCBmLT^^». l-^/W-2-b 

aUKy, i-xf^-2-tDijh'y. i--fvro 

t/l/-2-tD'JKy, 1 -y?n^y^-2-tD 
1- (2-bHodfi^x^) -2-fD'JH 
y, l-WJ^-2-tnUl«y. l-[(N-v 
xf;l/7S/)/Dt;W-2-eD'JFy, 1-((N 
-yXf;i/7S/) ^f^)-2-t:n'JHy, 1- 
(2-^b^xf/l/)-2-tni;K>', l-(2- 
7xX/Hf/l.) - 2-tD!JKy. 1-T-fe^— 2 
-KaUKy, N - b'xvweo U K y& k'Z&t L < * 
4 »IW4*r««i: LTtt, «t=PRJ3i 

3iv5:vv&*. lii^ottinr;^/^. y?o 
nv^ivm. 7y/P3i, 77/^/^, ru— **4ir 

##4 U*. _hf£bo 'J H yftl^ii 1 «tf)*JBv *T *> 
[0029] bo y h ytfteaw>E£*«. WBi: LT 

S'a^-fc^tt+to&wc** LTt/ntT'O . i~io 

[0030] *f6H*0»l ts ii^*2<ol8t*tfe-Cfflv^ 



[0031] »Bj8«<0flMH»fc:ot^tt, »t«Sg« 
frvvfl*. SI l <z>»a#3feTtt, ^Jg^tfylHSkTA' 

«<o«8&&* 1-5 owrafc** i o rjs?§&?>& 

tt, iS7^3^i/itf^.t*m^l**t 

m^it-svaomgtf i~5o ms% t & & «t a t . r 
[0032] mmmt lxh. *&m>mm. -r&*> 

t'h&ts) ; X-f/HSiVT-fe?-^ ; 
[0033] ±IE«^**i: LX\i. fctxlf, 

^o^sdf-f^, y^o/vdf yy^v-fe'v. ^-x-o^-fe 
^a^flH^, xfi/y, 5?ftx;— x/i', Sji^y^'y, 

y, b-y. y-^-y. ^>(y^'f/K b^-y. b*7 
y^y, rn/ty % ^3-tf-y, ^.r^y. <y 
-by N ^y^y, ^y^y. ^f/^^D^fy. 
^^■;py^o^.y^y. p-^y^y, y/o-fy, gg 
^ y^Sr^ff s i k *«r s £ . 

[0034] ±fBAoyyfy£ffc**fc LT<4. fek £ 

fl:7"$;K yrotik tg-fbx^-;u. wtof-v? 
i/ys. mty^. mt^is/is. f&it*^. 

^tl/y. o-^oowny, p-?nnwny, 
;oo\y-t'y, ;dd*w, H^fLJtS. l. l- 
•/7nox?y, 1, 2-y7onx^y < 1, 1-y' 
?nnxfi/y, 1, 2-^DDifl/y, 2, 3- 
•/7aDh;kxy 2, 4-y?nowny > 2, 5 
-y'^DDh^xy, 2, 6-y7nob;i/xy, 3, 
4 -y'?oo h;ny. 3, 5-y?on h;i/xy, y 
;no/?yS, -/^nnrnA'y, m-y';no^y 
•t'y. o-y'y'oo^y-tfy, p -^no^y-t'y, 
y/Dtx^y, yvo^^^y. y/ntroA-y, 
yyo^y-b'y, yyot^y^y, *-ftry;u. ft 
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/K Hftrnb/K JMt*f-;K JMfc5«>U^, 1 , 
1, 1, 2— fh77oox*>\ 1, 1, 2, 2-x 

ti^y, f N7^fUy?Dn7'DSF, 1, 1, 1 

-hlJ^DDI^y. 1, 1, 

h^ooxfl/y, 1,2, 3-h^on<yt' 
>\ 1, 2, 1, 3, 5-h 

ij^DD^y, /Dt^npij'y, i-7"nt- 

[0035] ±.UT>V-3—>V ( 7 $>mT}V 

tfX'ZZ. 

[0036] ±!Sx-7VI<-*5 ±TfiT±*-)Vt LX\i. 

f/L-t -t'-J-./Ux-tS'K xf/Kyy>x-f;P, x 
f^ootF'jy. x^v-T"^^, ?5')yi-f/l' 

9 v : Jiv* , K-fkro b y „ m v 

7S/U-f^. i/MV7Dt^x-f^. i/xf-;WT 

-fe?-K -;xf/n-f;K v^-fy. xyoyx 

/UX-fVK 1, 8 >/'7i-;H-t 

/K ~J-71-)Vx.—t-)V, y7Dt;n-f;v, yXyy 
/l^x— -r;K yy. fypx— f-/K f h5t Fot'^y, 
fb^bKoby^y. hU^^Mfy, tTx(2-?u 
nif;H x— x/K b'xjpxf^x— f ;K b'x;wy 
fvwx— f)V^ 7x*nw 7 , f;i/7i-;i'X-f 

7f ;PX— T7K ^f^77y. t/^DDyXf/H 

-f/wpfcw 4 -r fc 4 . 
[0037] ±ffiy- h y& J: tfTA-ft H i: LTti. 

ftb', 7-th7xyy, r-bhy. ^fy*oy s xf 

;l^-n-7*^-;U7-b>', y'7-thy7;l'3- )V. *JAV 
y^U^rh>. yMV7Dt;l/jrhy, ^Xf/kJr- b 

y, y^n^fyy, n-ynbA^h y. *o 
y, ^^f-y^df^F, ^f/Hn-7S;l/thy, y 
f/Hy/Why, yf ;pxf-/Hrf>y, yf;P>- 
^n^df-^yy. yf-;i/-n-7f7i<>-hy. *^)V- 

n-TU^VdrVV. ^f^-n-^y^by, y 
f /l— n — "<T+iV1r Y &Wf 4 Z. k 4 . 
[0 0 3 8] ±fdxxf/Pi LXit. tztz.l£. T^'b 
ygyXfA's T^by&v^'fvK 7*f^?xy 
l?h>Jxf;K 7^Wxylb'J7f/k T-fe l-B£ 
SrT'J/K T-fe MfKxf-yU, Tbhlf&yf/K 7h' 
xf-y&yf/K gof.SlM V75;k S,f.#&xf 
;K £<&#i£yf SI.fi7at/k £,ft#B^y 



£A#ssyiHK ^y^Br-ryr^K -fv* 

^yy;k ^riLXfvK ^xyiby/f/k 

/K B4M »K4 V/nttk »Kxf ;k 

ffcg^-xf/l^df^/K IfB^ ? ckv* ffi®n 

-7f/K sks-t^k ffsrae/k is^y^ 
/K it«?yf/K lt®?yf^>-yo^f£wK 

ya^iyTi/k ya^llyiS/k ya78y 
7f;K ffiBR^xf*. SSSS^f-JK yfT'Jy 
B?TS;K 7vf7'Jylxf;k Xf7 U vB?7f-;K 
^^yygy^?f;k ^^yKyVfA'. IttR^x 
f/K KSy'7i-(K *L»TS/K ?L 

S!xf/K ?IS?:7>/K SLK-Xf-JK 7*/l4RS"*x?- 

y~yf-/K r-7fD7?by> 7o^ys^y7S 
/K raKsrvuxf/K yob?rygr7*f-;K rob 
*yK^yy/k 7nK3|-yiMf;k *-7lxxf;i' 
-?w yei/^-^^K ■?wyfi^y7*ot: 

7oyiyxf;k 7nyli/>f/k SK^f VT 

5f . ss-fyrotik ffisx^-yu, mmy^ji; k 
^y 'J yKxxf/i^fJftfi. £ t 4 . 

[0039] ^-WT/Wn-^co-r^T^Tk^cOvStt 
*S*57;K;H^7* h^^aETlBftSnfc^Wsfl: 
-£!fi!)i:LTlx. Jtfcxtf, xfi/y^-^t-b, xf 
l/y/'J^-yl/yn^-h. xfl/y/'j3-;l-yx 
f-/bx— x^-l^y-^'J 3— ;U^U i/^';l^x— f- 
;K x^-L-y^'jr7-;w^y^x-^, x^-L-y^ 
U rj— tvis* ^-;ux— f-;u, xfi/y^y n— ;Ryx 

/ux-T-^T-fe^- h , ^xfuy^Un-^xf/M 
f-yux— ^yU, yxf- uy/ij3 — ;U j/T -fe K 
xf-lx>^U rj— yl^xf-^x— i/'x^-lx>-^"U 
n— ;P^yf-;Wx— r;k yxfuy/y 
yx-h, yif |/y/'J 3-;l/y^f ;U-f ;k l J 
xfi/y^'ja-Myxf^x-f^-fe^-b, 
xf 1/ y ^ 'J 3-y« y 7'f /I'X-f ^7-b ^- h , b 
iJXfl/y/'j3-/t-y-2-lf^7f7-h, 

xf i/y/y *x-f ;k iif'jxfi/y^ 

(^yifyy) wm&. m^mizjmmznL 

X'Zh. 

[ o o 4 o ] ut. *mi<om 1 coist^cov^T . 
[0041] *&ffl(?>m i wm&umte. isex-mmL 
z&tsM&mz^LXRfcZit&lrmx'h o , £oa 
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i^mmm^Ksmm (fit. rt^-Mtm 

<) ^^^z^tsh^X'h-oX^X^. -MnMiSJg 

(4. iiS5 0'cw±-e$>o. &a&<?)n^m L &'&htz 

Mz\±, 1 0 0°CV±i)W£ L< , § ^z^mzWx 

tzWf-z'&h-tefri.z^ ioo—3o o'c<?>mmx'fo& 
[oo42]si comm*m<r>mtom%®m^M< l z^ 

TJi, %Hzmmi%<. fzkt-ii. 

tz-ktsm^tfnzmnL. w^txtm-t 2) 

tV&£tvt-zTli>?t-Mz&mtiii>X>mWLk tfo »J H y 

4) &&mmk&m*>vx>w&b*tmxxi$*, z 

[ 0 0 4 3 ] m 1 ^gBt^-tii. Iuieig-^3^#^ix 
Tcryfrmttmt&tiiblzl&tL^. mil 

m.-smtfwim&M,j]>vx >mm* <r>^m,m=t i~*f lx ^ 

;HtT 4 ^H^fc-ra^Tfcfr L**£3r t 3:V k tiWt 
L < , JUitX' 1 *}f T'* I. k £ <b t=*f £ L < , 

0. 5*S|-C'S)Si:#^#^Lv%. 
[0044] ifBtDMSi, ?SEET, JoEET, MEET 
co\ ^tKD&jiTX-fti tti<« RJS^iP? ,6 # 

#^mTTiT 0 m^^WX^i dZki>X'Zh* 
[ 0 0 4 5 3 #f&Bfrr)SSS 2^SJjS^6lcoV^T , 

[0046] 2 ^M3t*&(i , ±ie-ci«Bj l 

-frith cDX-h-oXi* -?-oJa»fflgfi, 3iS5 0°c 

^tttOftV^^^ffl.^Wi, 100 

•cm***?* t< , $ ^z-frftmzmtitz&Tzn&tz 

10 0 — 3 0 O^O&BT'&ScO***?^ L-V>. 

[ 0 0 4 7 ] as 2 nwkttnmfam^mittmiz^ * 

ffll/tJi«tf-43r8L 2) JnJft«*ifc*A'.1«^S/^a» 

#wi:*ffl^r4^ra. 3) tum2tLtz*)u#*i/ji'm 

■fr^Htisftllk to l) H >it-%mz±W,T)Vr3*ismtt 



BUmi&k-£mTi\,a*i'£l5:G{L&®kVu» Y>i\L 
&VakZt\if&LXt5£. ZtilztfrX* i/M&stSte& 

%*m&ti*zw&x^tthiiTm*mfi> z. k &X- 

[0048] n2cossit^aTi±. mi<mm^mkm 
mm$®iiz&£ti&*fttf'}?%^i}i}K n^>ti 

m^i<c&vn*<n±mm.=? izM l xwitx- 1 *m<?>b 

•T*^*^ L**£3T ^ i: * s if £ L < . 

JtTO. 2*ffiX'h&ki*t>lZ&£L<. 0. 1*}HT 

[ 0 0 4 9 ] m 2 <^m&tt<nwm.i&t. m 1 owrn 
umkmmiz. ^sr. jdeet. mj£T<?>^-mn&Ji 

MEE^J5G5l»$-fflv^-Cfi : l«4'<kv\ ii^, 
[0050] Cl<7)i e LT . ±fe*^^*-*^S5 1 

[0051] {m.^^mmmjmrFM. #-K-ft 
mmttzim^mmvimizx*) . &mmtmzm'3<& 

B B B tt$r^-r t WA^i Lv->„ a^, 1 iJCHL^ S* J 5 n m 
J2Ui^)*^«X*Rigf«£KJ:0. lVttmtfiS 

[ 0 0 5 2 ] [SK^HBAilBMlSHlJRtat^i, 
lJWa^^l — l OOnm-Cfc^CltAW^tV^ 1 

[0053] Q>xm®ifrmzt5ifz,*; < >uv yftffimft 
zwi'mTm.mtir&zf&ixmiibtz. fe&^ttzzD 

w. 

[0054] 0^3§S«-?-^^ (TEM ) ,#iL< 
*±*4MMBT EM, ffiiz. {f«#R*ffflc7)T E Mt-efO 
ts^m^ti^t, *<0ttJMm&. *#3<0«SI*»*>* 
tfxbixS 1 »:f4^gD e . Deli, e^K»*fc J: 0 5 

o fflofiT- emptm: t . -e cowers «t * &r-m 

&¥&kLXM.ft-th. DecomfeX'te. %.8M£tz\± 
tS«t ; HMft**. T^n-;Uc«k-oTaS^«S0. l 

[005 5] (3>TIESc^T-»tii$^.i»it*M»@D s . 




[0056] Ds = 6/(pxs) 

b. e . t. mx'mfe*hhm.^£wmtmmL=f L 
cDimwm (m 2 /g ) > 

Dw ( tfzteD e ) S 5 0 n mt'fc 9 . VFttttfcftll 
£7ttf)fc:(21 nmSDw (ttzl&De ) g3 0nmT'$> 

-^S^ti. 1 nm^Dw (*3t(iDe ) ^5 nm-CS) 

[00 5 7] ±lEDsii. J:OSf^L<i±l nmSDs 
^ 5 0 n m"C* 0 . jmUttfcttfli 1 n m ^ 

Ds^3 0nmT'*-i»i»4t<. m-f*M 
*&»iEWK:»HS-e:ft«^Ji, lnmSDs^5nm 
-C'$>l> U>„ D s#/h$-rr-S> fc jeWSBBRtt^ 

i>0>b-t6Zbtf#tL\\ ttfr-h. ©lM^ 

m&wm^x^&zt*, ©2»ag*£#ffi^.ri: 

lOXVXTX'hhZbifi^zmt.L^. tfz. 
Ttt. 2»;i«gl± 1 OKTt'S)!. ^ i *W i L < . i 
0»4L<l±5JaT. S^>(=ff4L<tt2J3lT, Wfcff 
£L<{ilT'*>£>. =5rfc. 2 fi 1 

Ltz®.? (2<m=?) 2&.mMkmkiz2<m=F 
* £fitj£^- 4 1 immimx-h h . * . 2 

fcaisg-rs^m&i.a 1 . -?-co ;s F^iitSTgJi2oo 

nmfilTt^^t^K, <fc 9*f 4 L<li7 0 n 
mlXTTh*). 5^CJ:OffiL<K3 0nmJaTT* 

scaa^^sa^iatL b - 5 0 0 < mmwamtm > # 

Wait*. 

[0059] fiK^AMBJflSBeRa^WSWRUWf 

ft^tttt. ^Htt*. f7S7H«. #t 

WR. O/Ott*. «R»^» 



) 002-36290W200 2-36i|8 



[0060] Iffitt&RgtttmXMrHfi* rivals 

mzmihtz#>. 

[0061] imTm&mmimMfiLTii. ammt 

* (^e3£#) WflfcLT. 3f#TC-$>S. m^fe^iS 
MflSHUMa^fcLTtt. Ti. V. Mn, Sn. Sb, 

BHHttRIM^aiHf h Z b WX'% Cu 2 OWwiSM 

^&mmvmwi-\i.. a >*&tztemmtt.Lxwx 

LMjcWmKYXiim-t h ZblzX otilKMIM 

-ra £ t a*-c* st. cu m<o&mtmb x u ^ 5 Kt? 

[0062] 

WCIttBH-rs*\ 3|B»BH*ii<rfefcJ: OM^RS^^ixS 
[0063] -*SS0IJ 1 - 

«f*s, aaop, i&Eth eaj^fxaip. 

S (HE: 5MPa/cm2) ^^jSXffiftL^. ^ 

jg,*>\,x>mmb Lxwwmrn < n > 1 sas. r;i^n- 

tltz&-&® ( 1 ) GtmLWb 2 0 0'C^#fiL^. 
SJEScOF^liaA^OO-Ctc^oT*^. -?-coagS:4B# 

[0064] &btiJzwtm*<?>Mn?z&b#tmx' 

XRDSJfJ:0Dw#:3 1 nm<^)ffl ( I ) BHUHliR 

fc. 

[006 5] 

IWtftiR«t : PO«|Jft*j£*lieW- S Z b S . 



